INTRODUCTION
In recent years, the application of the homotopy perturbation method (HPM) [1, 2] in nonlinear problems has been developed by scientists and engineers, because this method continuously deforms the difficult problem under study into a simple problem which is easy to solve. The homotopy perturbation method [3] , proposed first by He in 1998 and was further developed and improved by He [2, 4, 5] . The method yields a very rapid convergence of the solution series in the most cases. Usually, one iteration leads to high accuracy of the solution. Although goal of He's homotopy Perturbation method was to find a technique to unify linear and nonlinear, ordinary or partial differential equations for solving initial and boundary value problems. Most perturbation methods assume a small parameter exists, but most nonlinear problems have no small parameter at all. A review of recently developed nonlinear analysis methods can be found in [6] . Recently, the applications of homotopy perturbation theory among scientists were appeared [7] [8] [9] [10] [11] , which has become a powerful mathematical tool, when it is successfully coupled with the perturbation theory [2, 5, 12] .
I.1 Mathematical Model
we consider the nonlinear diffusion equation with convection term of the form:
Where u=u(x, t) is the unknown function and A (u), B (u), and C (u) are arbitrary smooth functions on u. The indices t and x denotes differentiating with respect to the variables. The study of solution of this problem has over the years attracted the interest of many researches. Chemiha and Serov [13] considered the lie and non-lie symmetries of non linear diffusion with convection term. In this work, we will apply homotopy perturbation method to approximate solution of the generalized non linear diffusion equation with convection term of the form:
with taking with the initial condition
II. Materials And Methods

II.1 Basic Idea of Homotopy Perturbation Method (HPM)
To illustrate HPM consider the following nonlinear differential equation:
with boundary conditions:
Where A is a general differential operator, B is a boundary operator, f (r) is a known analytic function and Γ is the boundary of the domain Ω.The operator A can be generally divided into two parts F and N, where F is linear, Whereas N is nonlinear. Therefore, equation (2) [15] , due to the fact that can be considered as a small parameter, we can assume that the solution of equation (5) equation (6) can be expressed as a series in p, as follows:
when p 1, equation (5) or equation (6) corresponds to equation (4) and becomes the approximate solution of equation (4), i.e.,
The series (9) is convergent for most cases, and the rate of convergence depends on , [3] .
II.2 Solution of the nonlinear diffusion equation with convection term by HPM
For solving equation (1), by homotopy perturbation method, we construct the following homotopy:
hence, we get Substituting equation (8) in equation (11), we get:
Collecting the terms with the same power of p, we get:
So we can calculate the equations (13, 14, 15,16,…) by applying the inverse operator on the interval (0, t)
From equation (13), we get
From equation (14), we get By the same way we can continue, Then the approximate solution of equation (1) is:
III. Nunerical Applications
We will apply homotopy perturbation method (HPM) to solve the nonlinear diffusion equation with convection term, and present numerical results to verify the effectiveness of this method, we take the following example:
III.1. Numerical Example and Results
In this section, we present examples of nonlinear diffusion equation with convection term and results will be compared with the exact solutions.
III.2. Example
Consider the following nonlinear diffusion equation with convection term. [16] with the initial condition and boundary conditions Where a ≠ 0, b and k are arbitrary constants. In this example, , , and
The exact solutions of this equation have been derived by Andrei D. Polyanin and Valentin F. Zaitsev. [16] where and are arbitrary constants. Apply the HPM, and equating the terms with the identical powers of p as:
then solving equation (26),and equation (27),we obtained and as follows: 
IV. CONCLUSION
In this paper we have applied homotopy perturbation method for approximate solution of nonlinear diffusion equation with convection term and compared with exact solution . We can conclude from the numerical results Fig. (1) and Fig. (2) shows the comparison between the exact solution and the numerical solution obtained by homotopy perturbation method (HPM), For , , k=0.2, a=0.2,and b=0.2 .It can be seen that the solution obtained by the present method is nearly identical with that given by exact solution. The absolute error of the example be observed in Table (1) .Therefore, this method can be seen as efficient method for solving nonlinear diffusion equation with convection term. In our work, we use the Mat lab program to calculate the series obtained from this method.
